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m&m i ] &mt3.-v h cioo) wcm^z 
n, 

©ff^Kl 10) fc«t&U 

aahb wrs tr -y h u- h + * /w* . ftfl-f b t> £ © tr-r *f§ 
^©ra^fk^-^a vvwmm^. '>4<tt-oof 

3-^/^777 (3 0 2) i:, ^©fcfr^Hl^SrlSli 
fig^-v'a >£»f &*:#>©'>&< fcfc-o©t£r* 
rn-^(3 0 4) fcfcStrUt-hru-^a-y h 
(10 2) fC{Jt«e-rS^SS{C43^T, 

(A) USHgiStetSgFLT, flute t,t©er 

ft^fk^-^a >fC flflfBt»i:©er4-{l^© ; &7U- 
A%«W{k-rS»WlRlfl64x>=i-^ (2 0 2) fc, 
&7U-Affl©flflliBfcf-y h©H»tt, ffflSBHSBIrtKA 
9, fllJffiSBl©^fk7U-i»©*'<7tt» flflfBfe^©tr 

(B) ftfllBt ^©tTx^l^©^ 1 ©KHtftA-i/'H y 

'>*ay©^7U-A^tB^i:LT«^-r§x>3-^^ 
777 (2 0 3) t, 

(C) SWBiBHTa-ya-'y b (10 2) lOslfZi? 
«y*-©^ (J to ) fluf3ti:©e-r*{I^©flfi 
§E2f5 1 1Wfc/<-S>3 >0'M<i:i-O07l/-^ 
Cfe5tT7K0St (Ei) fclSSU tMB***;Wc 
«t&*nsiBtT7U-AfflfcK: y hU-HJ*xXF 

(R.) *£#U flfllBti:©er^fl^©flfll3^(k 
/<— 5>a XDfiSSS(Of*©7U-Affl(c 1 fltfB^-V* 

(R R,.m ) %£f$.-?Z>mm (2 0 8) 

(D) nfjfB^<y*-3?^fc, ffigBfcfc©tf-r*«#©£ 
1 IWft/^-fgVO'W < i: t-0©7 U-Art©t£ 
•y h ©SH& , fluBB-*I©«K5M U- h lS# L T . 
(Kigex yn-^A7 7 7?gt> BflfB'>& < t fe — o© 

-7a-*iiJB-rs<J:-5fc, flufBSEB££$t3£B 
(2 0 9) fc%Wr« Ci: %1«RfrsW^kSltlHo 
[ii?#Jg2] (E) xyzJ-^^-TA^U-y^ (E n 

c_TC) *^-rs«IB (2 0 2) fc, 

^3.-«y hteas-rsfc^K, £HHkffl^ (codet 

R) rttCX>n-^U-y^a^€^ (Enc_CR) 
*^»s-rssiB (2 1 0) tZ-ZbiC&tZCtZftW. 

ttzmmm i ©^Eo 

[fflfeRSi 3 1 flfllExn- - (102) rtt, 
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flfifaflHffkfi^©^-^ y (c o d e t r ' ) rtr-g 

0 l) *S6K£-r&ci:£ft«i: , r3tll#«2©ft 

[!l**4] flflfarn-^a--y Mi, fa-W^ 
A^D>y? (De c_TC) £MT3Sffi (3 0 8, 
3 1 0) *tse>lClit%Zt*ft®kt%>m#m3(0%i 
Mo 

[W*3S5] flfllBxP-^ax-y Mi, «^k^nfc 
10 i>3-^n7^Pl^i: 1 fa-W-<i»^n7 
*©ffl©^H§^ (En c_CR-De c-TC) ©g 
^*^l«"rs«tt (3 1 0) Z-£t>icGtZ£tZ¥fWl 

Umm6l flf|fBrn-^ax>y Mi, £j££tlfcM 
irB^fcfcSFLT, 5>y*-«* (J- ) tftiat* 
S?uH (3 17) **-T6Cfc*1#«fc-r*l»3|Wi5 0« 

So 

[«S*a 7 ] flfllB^-y *-it^li, r >y h 

1 0 2 ©^|S|«W£iM^- F (ATM) (O-t)KDmM^m 

[fl*JS 8 ] flflf Bx n - ^ <y Mi, i/ >y 2 -g^ 
5iy3-^Z7h (10 1) ttSfi-fSfciblc, ft 
^rtlcfflX-rsaB (301) %?6K:Wf SCfcJfeWf 

mt-rsi»*«7©gHo 

CI»*S9] flfllBxyn-^a- -y h ( 1 0 1 ) 

sfiLfcfi^e>^'y*-^%tttB-rs¥a (2 1 
0) *wrscfc*«f«i:-rss(i*9i8©«B. 

[89J©Bflll&KH] 
[0 001] 

30 [aw©JSfssffr»R] ^nwti* \£T*m\mmic 
•Bg-r *Rfc«re«Rtfa»awx' ^777^-^-70 

[0 0 0 2] 

[^*©^ffi] 1 s o©m p e g mmt?)i-?&, m 

Wr5^ra^y^7x-X (RT I : Real Time Inte 
rface) &m*ifc)sbX. 5 t LTV^So ^HSIfStf 
40 $SljM^y77, ^Ht/^777M'l*f7hX 

h U-A-/Vy7T©#a*tff f ^-e'-y h 'J-AlcW 
«3O^7 7r^tS 0 a*(f-y HXhU-A©^- 

F (ATM) «±fc<E2S*nS«^«, ^•y^tt-fe;Wi 
ffiSfb (CDV:Cell Delay Variation) tLXMR^ 

[0003] %m^imwi*m<DW®®m*Effit% 

50 i/XrA{±<fc<ftl&nTV^, a«tJ:S 
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^(Constraints on Variable Bit- Rate Video for ATM 
Networks)] (IEEE Transactions on Circuits and Sy 
stems for Video Technology,, #'Ja-A2, -fy>^ 
-4, 3 6 1 -3 7 2^-v\ 1992^12^) 1^ 

£ «t •? ffi^ffl'W 7 7 *-M-7 P-Rt>"7 > *'-7 
a-fcB&tfSCfcfcirLfc. 1 9 9 2^ 1 0£ 2 

7Bfca4E5*&ftfc#HWflFS5. 1 5 9, 4 4 7^ 10 
£«r 5 \> ) 
[0 0 0 4] 

*<Dfz&b<D$<{ 5 y^'J^U (Timing Recovery for 
Variable Bit-Rate video on ATM Networks)] MPEG92/ 
396, AVC-315, 77>Xi^ 1 ), 19 9 2^7^33) 
■e, ttflniKE-f ftacffttattW^'f "7 7§S*8[ t) A 
nzc ticks. i?v9<D&&<DT-e. U^W^yy 

*-A-7D -RUT y#-7U-*m <-«2s£ Pl^ 20 
Lfc (£fc 1 9 9 4*£2/§ 1 5BK«4£4*.6ftfc 
JRS^fff^S. 2 8 7,1 8 2^*&M?2>t£\,\ ) <$ 

7 & tfr#tc* t ^ *J v $ W&? £ ZM®.? 5 c i: tc <fc 
OSHTPSfco C©«}*ffitt, Iff**/*? 7 7 

ttSttfft (VBV:Video Buffer Verifier) %->7ht 
Sfc&K$#8§tf*Uffl^ft'W77gffi£teoT, ^ 
•y 7 7 *— 7 P -Xt± 7 V ^- 7 a -tffc ^ C % 

&$ffi£*fLfci^«£tf<69. ^8§^'y7 7 

ttttto«*r*«r**ffl*, 8*Vf «y bX r- U-A 

®^8§v Vy77lC*tLT /-£ WT* So *5SUH© i 
[0 0 0 5] 

fiit *fc*fc*Rtei^XI4*&«fcPJS4 (actually 40 
variable or effectively variable) ti' 7 h U— bT^-V 
*A/*ffl^3B$fc:39iB* Sfir#88/8Hf{B/W 7 7*- 
/S-7P-&tf7:y^-7P-©P»i:, Q&l&V&l 

wMtzmt (cdv) tcjt>i;Tm$fi^^-rsiii:(c 

cfc^HT-tSo C©ffl#ffifiCDV£i8JfrrSfci&fc 

LTWf#fk8§/^fS^-y7 7©^- ^-7D-ao*7 
y^-7a-^»ten§o 

[0 0 0 6] C©«Ej*&©fiJ^fcLT, njffc&HA©^ 50 
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[0 0 0 7] 

•*T-a^>y M0 0, BJgt-y hU-hff^H 0 1 
SO"fY;^7L'^^-a-7 h 1 0 2©jSBS7P-y^7 

m?*7rsto m^9^Kts\my idins, 'p%<t 

t> 1 O©^ — (image representation)£c5ty7 
b-A^WL, v;^7U^+^-l 0 0©A©£LT{J± 

;U^7U^7+r-P.--y h 1 0 Ofcttl&Sn*. 
cfcotc, J*, tt, f-"v;l/f-7U^7+r-a- -y h 1 0 2 
rt©tfT*$^§§T*Hz;l«^3^t%ilU v;l/^7 

88/ffi#fB^ -y 7 7 5}— / 7 P -S 7 y 7 P - 

1 0 0tioj^td">y M^-hf+^/H 0 1 *iioTrV 
;l/^7V*+r- a-<y h 1 0 2{c|E)M-r5tB±)t:-y l-X 
hU-ACODETRtLTWTSo ^kE-TS«k5 
tc, vrt/f-TV^tf-i 0 0fr6©tii7^LT#y&£ft 
5e>y bX h 'J-A&Sfc, fv;l-f7l/yf-a-7 
h 1 0 2X\ iEfilClfx^RtfWC-rS*— f -f 

tSo L^L^^P), ^©liwTiiCODETRtiV I 

[0 0 0 8] niaEf-v^yH 0 2«m2ty HU-hR 
,T*m*f££n£h-f5o ^<©JSfflTi±, L*»Lft*« 
6, BJ^e - <y hU-hrt*/H 0 Hi, 9— *-y 

HB^RWKag*- k (atm) «±»c*5i,^Tmstr 

>y hls-hR>X*mtl%frZobH£t>frt>&\,\ ATM 
*HT'tt, Rl^tf-y hl/-hf-+^;H 0 1 fcA5if-y h 
a%SM!K|-r5fc«>fi:ffifcnS»S«!fil(pol icing functi 
on)Xtif56ffl/^^^fti , ]SS (UPC:usage parameter co 

ntroi) mmti&Zo *mmt. ^u-v^^n 

-hWI»r^-<X2 0 8 (0 2) tefe^TUPCflMI* 

sfe§ 0 «, Lpjseify hu-hft^n o i ^mntr 

•y h \y— Y R i xm^Z'MtlZfrZo fr©j*j£tfT?S 3 

±E©S^©^ffl ! itl^5. 1 5 9.4 4 7#T'IP] 
^nfcfttB^ffi-aT, ol^lf-y FU-hft*;H 0 

[0 0 0 9] ^Ae>^©Hfla(C*3V^T, nl^tf-yHU- 
hf+^b 1 0 1 ^ng#(i, ^©tB7jA^A^{c^L< 
&<-rfcJ6, e-y h©tti*firdo C©J:3*H«it*j 
l^Ttt, i/Xf-URmis E n c_CRffiA§§Rl>"J 
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~ MM 2 10 (0 2) lifcfc, f8£<Dl£-y h&ffi-f 
*;H0 1W!J, t L*fttfK#ey h U- hft^ 

-K^+iM/l 0 l3b^ni#T*t-y r-tftf-y r-XHJ 
-2*C0DE I MOflgSjb^^jnS^fPfeS^i* 

mm znz> 0 c © £ ■? & ^ + ^mmmmtm *. amti 

'^v h^fiECleaky bucket function)©* r> (C«fc < ft] 10 

tf7hl/-Hf+*;H0 1 *<f Uffll?* 5 tT y h U- h 
±KWIB*ll , rJ:5K:flW*. 

coo i o] mmvffimzRVwvizvrcit). *-©e 

yl/f-^U^-t}— a- -v h l 0 0Ml3<Dfv;Vfyu 

f^wv^fyi/^^- 1 0 2e*T : i#e»n?. 0 

[0 0 1 1] RttWfCtt, H2T-WLfcmfi8'e7f^n 
fcv/l/^TV^-tf— ar.>y h 1 0 OFtyai, kTr^f-v 
*;WPAPTS, DTSa-yh20K »f-r*??f^ffi 
2 0 2&tftfral-r-*/W:7 7 2 0 3**rf5. *- 
f^*f + ^;WijlAPTSar.7h2 04, =fr-T-< 
*KH?2§2 0 5&tf*- ?4* J ?-*/*y7T 2 0 6£ 
^Oo If 7**7*- ^/Vy 7r 2 0 rf *r- 

^777 2 0 6frP>©T-#«:, E 
n c _C R fflAiB&lf J * «JtB§§ 2 1 0 ft 30 

5o ->XrA^-rA^D-y^fg4g§2 1 2fct, #glg§32 

1 4RD"tB^*7>'^ 2 1 5*£ty. *-)y^2 1 5© 
tHrtfci, ffiAPTS, STSa-7 r-2 0 1, PTSa 
-y hZ 0 4Mmc->X7-A^#§§, Enc_CR4fA 
8§&tfJ*c fttltB#§ 2 1 0tc#*esnSffiHfiB*>f2»* 
n7^Enc_TClfW, M P E GtfctBfC«fcttt& 
?6Jgg§2 1 4OHift»«9 0kHz±5 0ppmTife 

*. ^§§2 1 4 ©HifiUfrntt 2 so/iHz 
2 1 5ti, f8««}^e.2 1 4%flwe«n/£#/^i/xtw 40 

LZ-&'<>*V*V\'ZtittBltitLX. 3 3kT>yr- 
©En c_TCffi*#ttS-T5o 
[0 0 12] tfx*ATJT-*«:, -gtfXti^T©^ 
-S'fHSU BP'S £t?V-7 U-L.±lc7U-V>f—is 
L7>$y? (P T S Presentation Time Stam 
p) ^fflJA-TS, fflAPTS, DTSa-7h20 He 

iSIJl (nonB-picture^non-Bidirectional ly Predicted 1 
mage Representation) ±{c*tpA£ tvftii\ tg^'f'.k 
7,^>7 (DT S decoding Time Stamp) fcffcffAS 50 
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T, PTSttDTSKftLTfa^ffcSttS^alfiM'*- 
^aBHOfttfiaAft ( If ^-ir -JUNTO o @i$ktL 

^n^*07?j£T'^k$n5er^l9^tg2 0 
2 tc^-To IKE, ^fter^r-^liv'XTA^ 
g§, E n c_C Rjf AflrRt/ J d.* ffll±Jt§2 1 0&I&© 
fcmZ'ft*>%lfZTctblC \£7*T-$'^y 7 7 2 0 3 fc 

[0 0 13] A7J^- rV^-tiv^^^^-rV^-T^ 
-bXa--y 1- (A AU:Audio Access Unit) <DBWX*h 

9, PTSffl^-apxa^TOAAu±fcffix«n*» 

APT Sa-7 h 2 0 4te«H6?nSc *©&, A A U 

S2O5K0W&SnSo *©&, *-r>f 

77 2 0 6tC0U&S*U S/XxAffiF^S, Enc_CR 

ffliA§§&t>*Jto «ltBg§2 1 0«*Ofia6*fif6Stt 

[0 0 14] PTS/DTS&, T r v;l/7 t -7 , U^-9— a 
^7 M 0 2 (0 3) 0*-7 f ^*Rtflff*f-i'0 

^Rtfg^sijai-rsfcfejcffl^&nT^i.o pts 
/dt sfcissLTtB^atfa^tt, w*tfraw«t» 

L/T, rV/l/f-TV^+r- a - y h 1 0 2rt©r-*/< 
777 co*-/ ( i-7n-RO'7 y $-7 n 5 0 
ftSiWtcti, ar.y h20 l&tf2 0 4£J:0JfA£tt 
fcPT S/DTSffiti, fe5-^%fi:->Xf/,^D7 
^58*882 1 2fr60BMBE n c_TCffi©fQ^L 
l/\> 

[0 0 15] i/Xf-L-WM* E n c_C R^A§§Rt>" 
Jd« «3tiig§2 1 Ott, 7*-*fl!V<y*fttf/<*y h* 

^^A^7P>y^fg4§§2 1 2*60Enc_TCCB$ 
ffiT'$>§^g§^a-y^a¥ (E n c_C R Encoder c 
lock reference) ffi£^ty 0 M P E Gtt«teJ:*Uf, ^ 
•y^ti / >^< fctO. 7#C*i:tiEjM?n*<Tti*P) 

^CT% E n c_C Rfitt±^#c:i:C0U-hT'|g 
ii?ft§„ MP EGttmti^+^^r-^U- 

[0 0 16] t^-j inv>*>Tv Y\t, ex^Xti^-r 
-f*r-*%^*, *>L35tX(f PTS/DTSfi(i^t 
7h^7W„ f-nSSc. /<-5rv h Stc ISSOPT S 

[0 0 1 7] R.tt, -f^-v 7 ^ (tT^f-fr-) i® 
^kcDP^{cr'-^7 c ^^;Ki:fEiM$nse>y 

l/> h-T^-v ? ailtWLT7 < - + ^;l/U-hfliW2 0 8 
tCct04^c$n, ->XxA^g§, Enc_CR#A§§ 
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88. E n c C RtfiA^&tfJd* WltB83 2 1 Ofi& 

2> 0 * -V U- h mUta^ 2 0 8 £ct>W88 U- h MSP 2 

0 9«, fv;i/f/i/^if- 1 o 2^e>«ie«ns j 

dec tfr*flHf8§2 0 2fr6«*e?nS E. fcJSSL 

•ctrrw§3§2 o z<d/^ *-$-mm?%Mzm 

COO l 8] El 3 fete, H8lS7P , y^BI"Prv;I/f-^U 
^■9— V 1 0 2 0t¥*ffl£^To JW*WK14, tsm 

83, E n c_C RttltB8§St>*Jd t cffliA§§3 0 1 
n?> 0 /^77 3 0 2fr6©fcr-r*x-:$rfct tfr*^ 
glli!«3 0 3, RtfWnifcTr*8!^iS3 0 4 (C(tt 
Jg?ft5o MttKc, *-TV*-r-*i4, ->XfAI§ 
88, E n c_C RttHMfttfJ*. ffliA8§3 0 1 fr*>, 
Wr<t % *'&*>%tt &tf h 1318? ft 5 *~ rV * r- * 
^7 77 3 0 5ST?ffi<&?n5 0 0 5fr6<D 

a*, wr, r-f*ts^as3 0 7fc«iie*tiSo -> 

7s-fA»88, E n c_C RttttBSS&tf J d« *$A883 
OlttSfe, Sffl^fA^n-y^fflS (Enc_C 

^^a^d-v^^8§3 o 8teifi-r. coffpifi^ti, 

SteSftSWSHifcE n c_C RffiKtfM&flitffcSCi: 

[0 0 19] S/*7\k*-rA*n'y*fg£8S3 0 8&, 
fflffiJt«883 10, 7^M3 1 U ttEMSHHfiffi 
(VCOivoltage controlled oscillator) 3 1 2&D* 

a**^>*3 1 4^tsmmm^--fT$>^o 

r2>®#8§, E n c_CRttmg8XtfJ*. ^A§83 0 

1 fr^cDfT-'WIti, W?J)&E n c_C R{E£«f 3 
Wfc»rHJ7-f/l/*3 1 Hcfltt&SftSo KiJ&flitt, #7 

3 1 4 tfSteSn* E n c_C Rffi©SJ}Wfi[fC-b<y 
r-£ft£cfc ? teflon, ttJTOI/^y^O^^y r-0 

a*:/* 3 1 4fr6CDe c_TCHJ7jtt, ffifflJtKffi 
3 1 OTS^E n c_C RffifcJttfcSttSo 7-f;b*3 
1 Hi, gE n c_C R-D e c_TC%¥?M:L, V 

co3 1 2ommL<Dmmcmt>tizmwtam*9ii£t 
[0020] ffi,miSv*wm?%<D?fi&, &yvco3 

1 2£Dct>,L^ri5^' ! v;l/^7 , U^+r-a-7 MOO 
(0 2) 1*303611883 1 4 0t>0teifiV^S3£tSi:, 
7^;l/*3 1 2 0»JW«^ffl^C4/hS<, SlT-JSfcffi 
{C^tfTgeST So &LfgjI882 1 4 (0 2) (Dm®®. 
tf±#fct>1"j!MCFU7 h"T5*e), E n c_C Rffiti 
fo-ffrlC^jtaU VC03 1 2tefltt£;£ttTV*lffl»« 
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£883 0 8fre>tbft£LT{jy&£ttT^5De c_TC 

_CROl«h7'ym. Wc, f£H88 2 1 4©« 
KS®«'>fcttLT* fV/l/f/U^t-az-y h 1 0 
2WE n c_C R&O'D e c_T Cfit$fc> WJ>? 

[00 2 1] 7-r/l/#3 1 ltCiOfSfc^HHtfi, EP^ 
E n c_C R — D e c_T Cg»fi^WSWS0»ffi 
B#F^t±, Hn«Hii<VC0 3 1 2 
10 feSo 7-f;^31 UCtS'^SOVWbfi, Dec_ 
TCRtfE n c_C R0jgl^77-r*>'* > r-fciEdf „ 

fc, VC0 3 1 2*^6^6n/£46, C0<fc ? &3ft^7 
> r- tt*-r* ^"Rtf ti'r ^0p a p«(c^iS-efe 
& c ci0J:d&il£ti, 7-c;l/*3 l ite«k5J:?>£< 

[0 0 2 2] 7-f ;l/*3 1 1 0fiJ#X&|i5|C< VC0 3 
1 2©AMS(iS/-:, *7y^3 1 4 Kfltt&SttStt 
73^;l/X0^jffii!(^{cW%T*»5o t LfWW**^ 
20 45, Enc_CRRtfSTC4:0/h£l/^l£tfVCO 

3 1 2©a*-p**«i''«*»W!&ec-r. fcLfww 

Aff?'3&e>, VC0 3 1 2t±-foi:^L*^o t 
L*iJ8tfa**D>Jv£^fce>, fci:x.En c_CRM*D 
e c_TC^*3SVHCjfi<4<T ! f>S^®)f^*^C5o 
[0 0 2 3] *- fV*Rtf£r*«^88£-r"5y?" 
14, ±j$0£?tc, mfSjj-— r-r^-Xtter+Or 

- * •& $ ns 7 u-if > x- a >/w * -r a 7s ^ y 
7 (PT s/dt s) t«kt)*lffli*n*o PTSj^T 

01- *-i?mi±tci& c s fcas-r s t , er *r- * 

30 /Vy77 3 0 2lcim2ftT^%m$>-&^'(*-i/%.m 
0DTS (DTSft^46PTS) t±. Iff*****] 
tS882 0 3imzriZ>o kTr*3l^SiJffllffl3 0 3ti, D 
e c _ T C ffitfgfi D T S 0ffi * T'lfftp-r S * Ti#0 0 
Jtntt^K, e r*f-*^-y 7 7 3 0 2 frt><Dttl&t 

zMtm^tzrctbeTtmn^s o 4 tcarr. stf 

40 r) fcHiM^-sJaa-e****, x{iieit?n/cM(c 
t) -e*« 0 

[0 0 2 4] tt-r^-^ifflWDTS**^^*: 
5>, er*«^ffiflW88 3 0 3f4, Btj0-f^-^?S0D 
T S tcl50tf *^+-mW*IB*fcflanA* C tK «t 0 
t^DTS m&im? S, 3 0 4 14, i^0 

TS^De c_TCfcl?Lttn{i", *- 7* -r aJ-r-*/S 
50 777 3 0 5rt0^0*— T**7t-tX3.-<y hit. 
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*- rV *tg#«83 0 7 lc*~ff ^g7fsW8§3 0 6 
gm^$ti%, ta^*— r-r*«x *-7f *HJ7J 

[0 0 2 5] 06{c(i, t:r*3^WJ»i»3 0 3<DP*fll 

[0 0 2 6] ffiyjftlBS2^y*iiSi , r*jW&*ft&» 7 
v/U^yu^-tt- 1 0 2ttiEfilKiiff LftV^o Utittf 
XfA#^A*Dy*HSB2 0 8£D7-r;l/^3 1 1 ft 5 
«y * ft J: 0 "f o S i ^IBI fflB Kifi o T ¥^ L 

P>, fcfc*.<:0«£"Pfc, «fc9S*ftlSIHi, 7-#?iJ 
ffi»|)t)W^^+l-l00 (0 2) T»OS3£J:0t) 

[0 0 2 7] 7— £'^77©*— ^-7u--f 
"T/Uf-^l/**— 1 0 0l*l®ftreW2 0 2K«kOS^L 
fc c i: £18*. 5 «t 5 fc/* v 7 r <D+M X^tg^l" c i: (c 

- it . $#<Dnij »C 7 - £ ^ -y 7 7 ©f- * ©^{C^ffi 

ttjtaSBUr- 2 « 7 > *r- 7 n-K W-T S«BW>&9I* 
•fSo 5*y*«i£*S0±THtf«ffiSftS&6, 7- 
2 ; W 7 r co 7 > 7 a -co RlSItt %+»tc ± £ ^ A 

[0 0 2 8] SSIBOttiJmi, s> v * tttt W <y7r 
3 0 2CDSffi£i8*.£o v;l/^-7U7 
1 0 0<Wy§§2 0 2 (0 2) fi, AW 

W-WS?«y*a- <y h 3 1 7 (03) tt, SflEn c_C 

RfflsawggD e c_t cm<Dm<omm*xti£ LX 

ffll>Ttf-^J«, OfffiB*tHf-r*o ffifflJttKB3 1 
0 P>cDgStt Enc_CR-Dec_TC itftftify 
j>3.=.y h 3 1 7K#y&£tl3 0 
[0 0 2 9] 0 4COi5ftn0tCl4, S?y*fH¥OfflJ*^ 
■To 5>v*W-W4, Mii&X7«y7*4 0 Uc^OBWfi-T 

fC, Xf77"4 0 3ttit«S3 1 Oi^En c_CR- 
D e c_TC£lfc€y 0 77-y7°4 0 5ti J < J „, -A 

L^f77"4 0 5 TOftSISStf N 0 T*& 5 ft 5 , iMfiS 
(iXr7 7'4 0 6tC^$nS 0 tLXf77"4 0 5^ 

i,WY e S7&s&e> (j<j«, -a) , cn« 

J uk tf*Srr£5<:i:*56U ^77 7*4 0 71:^ 

777^4 0 6tC$3o feLJ B , < J T-£3&P>i*a63 
Xf77"4 0 6 cd^So tLXf7/4 0 6 TWftfiUS 



(6) «fHJ¥8-2 5 1 5 8 0 
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ntfYEswsfce (j« <j) , cnttj.«w 

£f€5Cfc*£U 77'V7°4 0 8 it J « ©ffifctAI 
Xif J ©{ItCti^fo ^©f£, Xf77'4 0 91i>'Xf 
-M^t§§s E n c_C RttffiSSRtf J*c $A;f§3 0 1 
(03) l«ti5J fa <DmtL?]~, cOfi^tBrj 
L, ft5"J^liX-r--y 7°4 0 3tCjI2tl& 0 Pfiltc, S/X7 
A|g^f§§, E n c_C RtttU§sRt>"J te ffiA§§3 0 1 

1 o i tc j te *fla&-r* 0 

[0 0 3 0] J&JMP&O^fcOT'n-fe*!*, ffiMfSg/Vy 
10 77203 (02) frb, ®mt\Zv hXM>-AC0 
DE I M<D-7\s-L<D\&j]tLT. CODETR' ©4" 

li«Wy773 0 2 (03) tiOSffl^nrtT'T 

*a#883 0 3n:oue«n, cot*oyD-bxs 4 rj 
ge-y hu-h^-+*;n o i ©i/^asa^-rsfe^ 

??H§{fc£ nTi/>ft^l£r^-7 l/-AmiT'$ t)> L !■£ 

1 jiLhwr l t> (i a ^ s/ x r A)i}s-r 5^5^ 

20 h'J-AC0DETRC0aWC0H , 7 h*^^§§^>y77 
3 0 2 »c«k «3Sfi«nfe»fC. tT"r*tS^»3 0 4 Kg 
?7JC07U-A^iM5Mti:, aW^777 3 0 2KJ:o 
TiESttLTS^Oo IMWOWtt*©fci6, CCfCg-f 

[0 0 3 1] !^^77r2 0 3Stf««l/^77 

3 o 2&^nenm£©@££nfcfi*+^x<DB" M , 

0 2, h sijh 208 &tm^§§ u- h $ijss 

30 2 0 9i;ae?n§c se>£. as-rsia^ LOffiae 

U- h RHIHI 2 0 9 RO"!g*f 7 7 3 0 2 fc <fe *) WiW 
71^7+r-l 0 2^^ hXh'J-ACODETRCO 

if Tm&mm-gn, c ©macowiajti e r^-a^Mffli 

ar7f20 3 (0 2) ©BBH-pEa-f So 

[0032] &j t-wnmtmmtLXK zfttz 

2 0 2tcj:0fflv^6ns. C<D«fc9*^ffitta»»T?«fc 
40 <»6tlT^S. ^ffiU-MW6P{g2 0 2tt, tff* 

??^2 0 9^fi§RANGE^t5o ifRAN 
GEtt, h7 h 'J-ACOD E I U<D^zM^T 
*\m\l I D I ti<D&7\s-L*ftmtt%£ZlCttib 

^§§2 0 2i!Ctt5^ h«%W»-r*IBBtt, ^ss^ 

7772 0 3 £{MB'<y7 7 3 0 2 ©^-ftlt^-A 
-7D-X^7y^-7o-Lft^J;^{c^$nSo 

2 0 2t±, ff^V I D I N©#7U-A^??^fl:L, C 

so ntcko, 7U-i i j&a-nf-y hXhU-ACODE 



11 

1 MC-»*ttO, 7U-Lmm [ (i-l) T, i 

t] vmmcE.mw-y h*#$-es 0 E.ti, 7U- 

A i iCttLTm^R ANG EO't«K^88U-h»]W2 

-i±mnm 1 «, m£©r^7u-A(c*hr3&7u 

— AfcjjVf. t£y h*h'J— ACODE IM©— 8fe* 
*E,tf'yMi* »W^7r 2 0 3^X7^ 

[0 0 3 3] Wffi*- + */Hf'y HU-hOty hR.. 

R ,., R CD? -V U— h ffiW 2 0 8 

•fcSJBflHi, 7a-Xtt7>£'-7n-l-aflF 
*f §g'W 7 7 2 0 3 tm^gS-'Vy 7 7 3 0 2 «S?«M! 

tttc j: •> mmt nso c $ fc, tr*y h u- 

h?- + *;H 0 l'MDtf-y Hb-h»Jftfc<fc9*IW«£tt 
3 0 £<Dn}&\£v hU— h 1 0 l'NCDe-y hU 

7h317 (H3) *^f- + *;l/l/-h»Jta{BK<tOS 

e -y h u- h ©a*?i?# a ensftJnH^i: 

fcJBi&tfTtfffi^V I D I N<D7U-A£figfe&<i&£ 

[0 0 3 4] ff#88U-H»J8l2 0 9ttf-+*;l/U-h 
SiiJta 2 0 8 3^ 6 , e -y h U- h ©Hffi R . , R tf 

>ji*T3a«?-r5^oL- 1 ffl^7u-Atc^-r?>^*o 

^**;Mc^£f;fetffc£Mitf -y h U- HIS 

R,. R,.t-i £A*JtLTgMf ft^ftg 

U-hWlffll2 0 9tt*fc, ttjSi?y^a-'y b 2 1 7 
(0 2) fre>, Sffi^-y^Jd K ©ffflM-SffifcArti: 
LTSWg-TS. WF#88U-h*l8P2 0 9tt*fc, &7U 
-AJHIB i tettl/T £7**1^88 2 0 2\c£K>\&tltL 

flH§8§ U- b M W 2 0 9 K <k 0 tU *j t L T«t& $ ft 5 E 
, ®«5ffltt&30#ffi?8W>6t'U l?Hf#§>W7 7 2 0 

[0 0 3 5] f-^^;UU-hiTiW2 0 8tt, ^-V^H 

R., Stf*Uyh7U-i»aUWeoUi*ktTlfr* 
ft*f8i?2 0 2fcJ:!>0t*&Snse-y h»<&fl«E. 
46S 0 §rW-V*;H£'y hls-h Ri.i 7U-AJS 
«HL7U-ATf--V^;H 0 l £iffioTiEMf £fc#>tc 

2 0 9> MtflC^XrAflHfgg, E n c _ C R ffi A2§& 



(7) WIOT8-2 5 l 5 8 0 

12 

t/Jdoc »HJ8§2 1 O^ATJ^LTtt^ftSo 

[0 0 3 6] ^oaiiftWftSiWtt, f-+*;i/U-h*j» 

2 0 8Rtm#8gU- MSJ8P2 0 9 ©ffUHftWlff OSW 
tc^ffcwr^if >y h U- Hf-v*^ l 0 l jVWfc^LfcS 
ft/ \>r >y h WW * 9 *Jlft ;£ ft 5 fli T? * 0 E 
(t) tt, i^Ht t^fgtckOtB^tfctr-y h (Xti 

3, ^fr&S^eftfcpjgtf-y hU-hf-ir*;H 0 
lOWKHf-y bU-HR (t) \,m%X'h%x> B 
10 e (t) &t>'B dW (t) 8, ^y^il&lTStfft^ 

ffiHf»/W77 2 0 3MI§^^77T3 0 2 
iSftfiT**. ^^77r2 0 3Mi^-v7 
73 0 2liWfft, m^OEl^fflA-9-l'XB e ^ Rtf 

b " «ax B e .a» %4?i6n, v^fT'u^^- 

1 0 0tf*-<DffiF#fBM'y77 2 0 3tti*LT*-^-7 

[ftl] 

20 0 <B e (t)<B e „Vt CD 

ffi^§§^'V77 3 0 2^j*LT^-^-7D- 
Xti7>^-7a--rsci:«:4^«:i:«rfflilt«fci6 
(c tT y h U- h E , R . ±tc iSlt 5 c 4: ^g-r « ^ff 

[S2] 

0 < B d(e) (t) < B^„Vt (2) 

[003 7] commmm [ (i - o t. it] t 

30 If-y htSce&&&olcE t ( i = 1 , 2, . . . ) *Jg 
tlTl/^l/^x^g^V I D 1 N<D$>Zftmt$n?^ 
[»3] 

iT 

E| = / E(t)dt O) 

(i-l)T 



[ft 4] 

iT 

Ri = J R(t)di (4) 

0-i)T 

5J^e<v hU-h^ + ^;H 0 1 tcJ:C)4^^ 

[0 0 3 8] CCiSxliTti, Rf^t'-y hU-h^ + ^;U 
1 0 1 ±'\<0fiiSe«y h U- hOrtttftttlWblf V b 
U-hE.© ; eni:±<|B|D-CfeSi:S^$n§*\ ffi 

50 commtmi^ctmmx^o 
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[0 0 3 9] VSmtrty 7 7 2 0 3 «\ tfr*flHf S 2 
0 2*>P)tr«y Kb-hE (t) T't'yhmSiU kT 
7hl/-hR (t) T-flHttttT-rtftf-y hXHJ-AC 
ODE I M CD kf -y hSrtHjji; LT^IS* 3o tot, ft 
^88/ Vy 7 7 2 0 3 &tflSW W 7730 2(4, ftM 

[ft 5] 

B a (t) =][E(s) - R(s)]ds ^ 
a 

KB, 
[ft6] 

iT 

Bf = B'(iT) = J[E{s)-R(s)]ds (6) 

0 

[ft 7] 

Bf = i Ej - 2 Rj (7 ) 

i-1 j-l 

[ft8] 

Bf = B?_, + Ej - Ri (8) 

[0 0 4 0] fv/l/f7"U^^- 1 0 2(4, 
7r3 0 2Tr-^^SfgL^46fcm, ±$f 5 «fc r> 

[0 0 4 1] «rL^Wffflffi»T*^v;l/f-7*U^-9— 1 

7?$>5o iot, 
[ft9] 

t = t + LT + channel, delay (9) 

trfeO, CCTchannel. delay (3-\^lVffl&) tinjg 
kT>y h \s-b***H 1 0 1 tjfiS*K^COji®^T*fe 

- 1 0 2'\|EjM$n?>*e., 0 
JW^JtB* (e) (0) (t=0T'«) *tWT* 
**. ffi#88/W77 3 0 2C0WW£WSti, 
[ft 10] 

Bg (6) = £ R j (,0) 

0 2<D£WJtte, 
[ftl 1] 

B |i(e) = b?<V + R L+ i " E f (11) 
[ftl 2] 



(8) ^¥8-2 5 1 5 80 
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B?<«> = Bg (e) + £Rl + ] (12) 
j=i i=i 

[0 0 4 2] mtiU 9 9 2^1 0£ 2 7 BlC$Z.t>ft 

rc^m^mms, 159,44 mvtmicm^Litmm 

Tli, ft^§3«, il®-r55>'y*£38£-£1*fc, «^§§ 
^-y7 7C0IEL^i)^{SHiELfco LfrL&tf^ t> L 

ji^-r 5 >y * # #&-r nar , ft*t §§/ ^7r 

ftJ&5ffiLT^-y**V^y7rji®LT«fcO«S*HC/J^ 

[0 0 4 3] SJ*S?«y *4>fc«>, ft^g§ttiE5t{C«^?§ 

L**^, i/'-y ^^v^tWJS-rSiScO/^y 7r£ 
20 ^fi^tW-rsct^-pf S, ^ffiM'y7 7^*Jgliv ; 

[0044] B dU) , «, mrs i TM>3WMIW<'y7 
7£WJgT*fctK B dtc> ^y#£*J£-£-f, ft^f 
§§(c =fc 0 tUf « ft 3 «fc a lciR<D^ y 7 7 J: 

3fcU Ri., * i ^<D?sm<Dmcm^^y7 7ic 

f\\mz>£v hftT-feO, E.* i SSQIHRBQIHlCtt 
^88/W7 7*£Sl£'y hftT?&5 J: 5 ic-f S 0 
[0 0 4 5] ftifggii, S(l l) T-ISiELfc 

cfc^{cB d(e> i^ltR-r^o LfrL&#£, feLf-^ 
30 iWfTPI*t54^, fI^§§A-y7 7«, EHtfgtf 

i* i f£tt'>&^f ? -**W§§/W7 7tc£0§«2ft 
5 0 ioT, ?W§{Ccfc»3JWt#Lfc/W7 7 c !iWJtB d< 

el . a , < -y 7 7 £ wis b d<d) , i: mm? % o 

[ftl 3] 

B? (d) >B?^-J majl R L+i (13) 

[0046] mmc mr^vf-^mbitit^ m 

40 m^ny7 7<Dffittmt<$l*Ri->.> Vib&o 
[ftl 4] 

B? (d) <Bf< e )+J max R L+i+l (14) 

[0047] s (i 3) stfift (i 4) im&-ett>z 

[0 0 4 8] tLft^*' 5 , J«, C0J£LV^5lin5 
50 [ftl 5] 
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J ma *RL +i SB?C e ><B<* J 



max ^L+i+i 



(15) 



[0 0 4 9] & L#*0*raS lf7hU-hR M .i ft 

R w ., "9 IEBSK t>*^5 tZftfztf &i)£<<Dffit> 
ff tfftmt M -y h b- h T'fF^T* t > * fcohS 

[0 0 5 0] ffiHfjgttJ-. OIEU^ 10 

©JS*^ -y * % c tttffi * 5 $ T-StiflU L &i £ u & D 
E n c_C Rta5^i/^7 htfmu< &y $ 

[0 0 51] 1 0<Dft?&)££: LT> tt»»C*:*ftS>y * 



(9) ftffl¥ 8-2 515 8 0 

16 

£&&Zo set. $>Lttm&mm*im%iSv*®® 

tf, *- / < t-7P-Sa*«#g§^S^fE3MJi®raP!5{cW 

[0 0 5 2] JtO«-«TTli«#»^D-y^*^LT^ 

^flltts**}*. 7 -b-y h*ftXTz 0 

mZ.l£. $m®tUytmWE n c_C R£#ty£T© 
/S<7-y htf^TJ... fCfcOiiS^nS^W^^T 

So *P<y*#)Ii/^:6, «^»tt«Ht»tJ:«3JWf»« 

n*,£9BttTT-*%*-<o/W77fre»isfc£u ^p 
An ens as, s (is) a, 

mi 6] 



(16) 



o c tic £9 &t>nrzo 

[0 0 5 3] ftWW7 7 2 0 3&Wf§§^«y7 7 
3 0 2©7>^— 7P-Rtftf— /^-7P— £K<*<Dfc: 

Ri - Bf_, SEi <B 



e 

max 



?-yu-*m<-tttb. SO) RtfS (8) fr6>> 
Eftl 7] 

0 S Bf_, + Ej - Rj < (17) 
[ftl 8] 



+ R; - Bf. 



(18) 



o net o^^nfcgi^f-A'^/utr'y hu-hR, 

tcWLT, tfy hXhU-ACODE I M©&KMf{fc7 

u-Atcm^nse-y hftEi^owiata-r. ma 

tf, Rf^tf-y hU-hf-+*;H 0 itf-£&U-h£ 

o 2 (ej; 9m^t>ft%ftmt<D&,m*£7L2> £ tie*. *> 

f 7 7 2 0 3^-M-7n-Xtt7^-7 
o-frfcWCcfctf-etS. t Lv;l/*-7U*lr- 1 0 
0 W^gg/Vy 7 7 2 0 3 tfSSff fc ififtl^tVS 40 

KHf3gA'y77 2 0 3^er*WF#SB2 0 2tc 

ACODE I M©kf-y hU-hfi^e>?n?.o 

&kT-y hXh'J-ACODE 1 M©e«y hU-hT'£D^ 

ef f ^-^g§2 o 2 fci vft&nzttmw&n* 

J ma xR i + L 0 < BflV + R i+ L -E;< 



<59J6tiT^So JMts fcLft*fS§;W77 2 0 3#7 

fi«fct)KV^>y hU-hTtT-y hXh'J-ACODE 1 
M*£.f8,XZ. cnti, lfr^^g§2 0 ZlC&Q'fib 

^SHi^lS46lf-y bZOttetZC £<D^?tiMc J:5 0 
[0 0 5 4] *-/ ( i-7a-Xtt7>?*-7n-t*C 
k*»6W»/<y77 3 0 2*K<'fc46{C, H^ + * 
;P tf -y h U- h icttt % tTr *??^§8 2 0 2 © id' >y h U 

- h^^iifi^^-r c s. 

[»1 9] 

B max -J max R l+L+l (19) 



[»2 0] 



(10) ^¥8-2 5 1 5 8 0 

17 18 

-JmaxRi.L + Ri + L + B?l e ,> 

> E, > R-i + L + Bffl - B d raa +URi + L + i <^0) 
[0 0 5 5] tt!>»C, 7\s-L,%fz0<D\Zv \-mt®m *40 0 

Ej - BfiV < (l-J m ax)Ri + L 



* C«2 2] 

E j_l " Bfi e i>_i < (l-Jmax)Ri 

< Ej_l + (B d max - Bf<l>_,] - J m axRi 



(22) 



tmCT°&9. CCT\ S (2 2) (D^il^H^^ 
ty&iJco^l?^{±, QlQWty 7 7 3 0 2 <D7 y^-7 
D-^CS^ff^L, S (2 2) ©£DW©*tS#* 

Ri + iJ,«ax^E i _ L + [BS, ax -Bi , ll>. I j-(l-J 



5^**;l/tf >y h U- h R, 'Wmmff&Zo 
[00 5 6] xE (22) OfcflHi R t 'sWiPlPJIS, 
[»2 3] 



; )Ri (23) 



[$2 4] 



R i <[E i _ L _ 1 +[BLx-B?< e L > - 2 ]-(l-J m ax)R i - 1 ]/J. 



(24) 



[0 0 5 7] <ES^-y7 70i5WBl=&*S^-rS*f >^ 

icoj^e-v hu-h^+^;n o i ic&K>mnzti%o 30 

•yhU-Mi, R~ (R/H fci'-y h/7 U-AJSJWT* 

Rj < N max - Nj_, + R = N r 



<r-y<y b£Wfili, 
[«2 5] 

Ni = Ni_, 



+ Ri - R 



_ i 



2 Rj - iR 



(25) 



[*2 6] 



i-l 

- ZRj 

j=i 



iR 



(26) 



T'feSo S (2 6) 14, BJ^fcT-y hU-b*-V*/H 0 40* >y h U- h*J»<k Dl&L < &3„ 



1 KA7J£LT{ftSST*£5lf'y hU-h^iHv^y 

[0 0 5 8] LfrUfctfS, »h/^y H$iJ*«JfiPt-© 

-7P-*K<'Ci;fC«t:!3, W^tf<y + 

Wfc, S (2 2) Ofcfflfc^Sttfcfll 
^gglf-y hl<-h®mit. & (2 6) ©SMv*»r-y Mf* 



[0 0 5 9] S (2 2) <D=&ffijG>R.0±Hili, R,., (C 
[$2 7] 



Ri + i^N max -Ni+R 



(27) 



R i + I <N, 



[ft 2 8] 



-Ni_, -R, +2R + Rffi (28) 



(11) mmW-8-2 5 15 8 0 

19 20 

fre>f#s>ns. * c»2 9.] 

[006 0] 3. (2 2) ©fcffliJKtt/VfSfc, R.tt, * 

(l-J max )R i ^E i _ L + B d max -Bf^_,-J max (N max -N i _ I -R i +2R) (29) 



[S3 0] 



(l-2J max )R i <E i _ L +B^ ax -Bf( e l )_ 1 -J max (N max -N i _ 1 +2R) 



777*-A-7D-M7^-7n-tf> ! 7?^J mo [S3 1] 
(Ej_ L -BfllL ,)/(!- J max _<R. t 



[b,-l 



+ BLx-Bfl e L >_,-J max (N max -N i _ I +2R)]/(l-2J, 



(30) 



(31) 



Kjffitt&ti*. S (3 1) jWdlBlttlltK**^***^ 
[00 6 1] H5Kti, Rfgtf'y HU— hf-+*/H 0 

i «n^^7Mf7 hu-h»<j;&*f Lrv^tt© 

(^©vn^TV^-lr- 1 0 0Kjttr5><'y7 7»iJ»© 

TzHt^fV I D 1 N©fflW©7U-A©Slj3fc{C<k»)XT 
•y75 0 OJCkoTBMfrTSo ^fy7"5 0 1li, 7b 
-A i =i©8Ht<fc©n3tcn*IS t =0»c«IWWW<b*ff4 
% B c ,ti, R^fRS t= i Tfcfe^T^»/^y77 2 
0 3©£W/1£3?U B" <£> * tt, NW«tCJ:oTtt 

^T= i TT"7-y*tffc^i:$J£LT, B*IHT = i T 

ib$n5o Xf77"5 0 2Tii, ^kTr^S^V I D* 
(E j . L -Bj , ii>_ l )/(l-J lfcls )SRj 
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CLAIMS 
[Claim(s)] 

[Claim 1] It is used into a coding unit (100), encode the video signal of the basis 
containing a frame including at least one image display, and the coding version 
of the video signal of the basis containing said encoded frame is considered as 
the output for transmission. The channel (110) of a Variable Bit Rate is supplied. 
Said Variable Bit Rate channel To are recording of the coding version of the 
video signal of said basis, at least one decoder buffer (302), In the equipment 
supplied to the remote decoder unit (102) containing at least one video decoder 
(304) for generating a reconstruction version for the video signal of a basis (A) 
The encoder with which a range display is answered and each frame of the 
video signal of said basis encodes each frame of the video signal of said basis to 
the 1st coding version which is displayed by two or more bits and which can be 
adjusted (202), The real number of said bit for each frames goes into said within 
the limits. Each of said 1st coding frame It is outputted as 1st coding version of 



the video signal of said basis. (B) The encoder buffer which stores the 1st coding 
version of the video signal of said basis, and supplies each frame of the 1st 
coding version of the video signal of said basis as an output (203), (C) The 
display of the jitter in said remote decoder unit (102) (Jdec), The real number (Ei) 
of the bit in at least one frame of said 1st coding version of the video signal of 
said basis is answered. A bit rate request (Ri) is generated on the present 
frames supplied to said channel. The equipment which generates the prediction 
transmission rate (Ri, Ri+L -1) of the lot expected that the future frames of the 
predetermined number of said coding version of the video signal of said basis 
are supplied by said channel (208), (D) Said jitter display and the real number of 
the bit in at least one frame of the 1st coding version of the video signal of said 
basis, Coding equipment characterized by answering the prediction transmission 
rate of said lot and having said encoder buffer means and equipment (209) 
which generates said range so that overflow of said at least one decoder buffer 
or an underflow may be avoided. 

[Claim 2] (E) Equipment of claim 1 characterized by having further the 
equipment (202) which generates an encoder timer clock (Enc_TC), and 
equipment (210) which generates an encoder clock reference signal (Enc_CR) 



in a coded signal (CODETR) in order to answer said encoder timer clock and to 
transmit to a remote decoder unit. 

[Claim 3] Equipment of claim 2 characterized by having further equipment (301) 
which decrypts the coding clock reference signal received within the version 
(CODETR') of said coded signal in said decoder unit (102). 
[Claim 4] Claim 3 characterized by having further equipment (308 310) which 
generates a decoder timer clock (Dec_TC) equips said decoder unit. 
[Claim 5] Claim 4 characterized by having further equipment (310) which 
generates the display of the decrypted encoder clock reference signal and the 
differential signal (Enc_CR-Dec-TC) between decoder timer clocks equips said 
decoder unit. 

[Claim 6] Said decoder unit answers the generated differential signal, and claim 
5 characterized by having equipment (317) which generates a jitter display 
(Jdec) equips it. 

[Claim 7] Claim 6 characterized by displaying delay fluctuation of the eel of the 
Asynchronous Transfer Mode (ATM) of the decoder unit 102 equips said jitter 
display. 

[Claim 8] In order to transmit a jitter display to an encoder unit (101), claim 7 



characterized by having further equipment (301) inserted into a signal equips 
said decoder unit. 

[Claim 9] Claim 8 characterized by having a means (210) to extract a jitter 
display from the received signal equips said encoder unit (101). 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a video image processing, in case especially this 
invention transmits an image on a Variable Bit Rate channel, it relates to 
avoiding the buffer overflow and the underflow of an encoder and a decoder. 
[0002] 

[Description of the Prior Art] The MPEG standardization group of ISO is going to 
decide the real-time interface (RTI:Real Time Interface) specification over the 
video encoder / decoder which it is forced. [ as opposed to a real decoder for the 
real-time cutting tool delivery schedule of a transportation bit stream ] A real-time 
decoder model contains three buffers to each basic video bit stream of a 
transportation buffer, a multiplexing buffer, and a basic bit stream buffer. These 
buffer sizes are decided taking into consideration the fact that each cutting tool 
of a basic bit stream will arrive at the decoder with some jitters. When a video bit 
stream is transmitted to an Asynchronous Transfer Mode (ATM) screen oversize, 
a jitter is mentioned as eel delay change (CDV:Cell Delay Variation). 



[0003] The system which compresses a conversion coding technique and other 
image animations is known well. Specifically, it is shown in the paper by us, and 
"constraint (Constraints on Variable Bit-Rate Video for ATM Networks) of 
Variable Bit Rate video to an ATM network" (IEEE Transactions on Circuits and 
Systems for Video Technology, volume 2, 4,361 - 372 pages of numbers, 
December, 1992). It was shown that an encoder can prevent decoder buffer 
overflow and an underflow by calculating the real value of whenever [ decoder 
buffer occupancy ], assuming that we do not have the jitter delayed here. (It is 
good to refer to U.S. Pat. No. 5,159,447 given to us on October 27, 1992 again.) 
[0004] 

[Problem(s) to be Solved by the Invention] Furthermore, the decoder which 
prevents decoder buffer overflow and an underflow was indicated under the 
existence of a jitter as contribution to our standardization on "the timing recovery 
for the Variable Bit Rate video of an ATM screen oversize (Timing Recovery for 
Variable Bit-Rate video on ATM Networks)" MPEG 92/396, AVC-315, France 
country Paris, and July 3, 1992 by [ which carry out addition delay ] reaching and 
taking in addition decoder buffer capacity. (It is good to refer to U.S. Pat. No. 
5,287,182 given to us on February 15, 1994 again.) The guarantee bound was 



given by the jitter and overflow of a decoder buffer and an underflow have been 
eliminated by choosing a buffer large enough and jitter delay **** large enough. 
It can be considered that it guarantees that this solution does not have buffer 
overflow or an underflow using buffer capacity with an available decoder in order 
to shift the so-called video buffer verifier (VBV:Video Buffer Verifier). In practice, 
it may not have sufficient capacity for a decoder buffer to correspond to both 
VBV fluctuation and a jitter, and a decoder buffer invites delay **** which carries 
out addition decode, and is still more practical only to a basic bit stream decoder 
buffer. The purpose of this invention is offering highly efficient video encoder / 
decoder which forces it a real-time cutting tool delivery schedule to a real 
decoder. 
[0005] 

[Means for Solving the Problem] The problem of the encoder / decoder buffer 
overflow which encounters when actually using a strange (actually variable or 
effectively variable) good bit rate channel adjustable or effectually, in order to tell 
a coding video image, and an underflow is conquerable by generating 
information according to change (CDV) which carries out eel delay with a 
decoder. This decoder contains the addable decoder buffer capacity used since 



it is adapted in CDV. This information is transmitted to an encoder, adjusts a 
parameter optionally here, and can avoid overflow of an encoder / decoder 
buffer and an underflow. 

[0006] Decode delay is sometimes made [ making the need of designing a 
decoder with buffer capacity sufficient under the greatest possible jitter as an 
advantage of this solution preventing overflow and an underflow mitigate, or ] 
into min again. 
[0007] 

[Embodiment of the Invention] The simplified block diagram of the multiplexer 
unit 100, the Variable Bit Rate channel 101, and the demultiplexer unit 102 of 
this invention shows to drawing 1 . The primitive video input signal VIDIN has a 
frame including at least one image expression (image representation), and is 
supplied as an input of a multiplexer 100. Such a video signal is known well for 
the time being in the fields. Moreover, a corresponding audio signal and 
corresponding Jdec are supplied to the multiplexer unit 100. Jdec expresses 
with the video decoder in the demultiplexer unit 102 change which carries out eel 
delay, and it adjusts a parameter so that it may be used by the video encoder in 
a multiplexer 100 and an encoder / decoder buffer overflow, and an underflow 



may be avoided, so that it may mention later. A multiplexer 100 is supplied as an 
output bit stream CODETR transmitted to the demultiplexer unit 102 through the 
Variable Bit Rate channel 101. The bit stream supplied as an output from a 
multiplexer 100 is the demultiplexer unit 102, and includes an audio and other 
information required in order to decode video and a corresponding audio signal 
correctly again so that it may mention later. However, by the below-mentioned 
argument, CODETR is considered as a version by which VIDIN was encoded. 
[0008] The adjustable channel 102 presupposes that a signal can be sent with 
the request bit rate Ri. In many application, the Variable Bit Rate channel 101 is 
not understood whether be behind with the request bit rate Ri in the Ethernet 
network or an Asynchronous Transfer Mode (ATM) screen oversize. With an 
ATM network, there is the police function (policing function) or use parameter 
control (UPC:usage parameter control) function used in order to restrain the 
number of bits included in the Variable Bit Rate channel 101. This invention 
imitates a UPC function in the channel rate control device 208 ( drawing 2 ), in 
order to prevent a UPC function from reducing a transfer bit rate below the 
request bit rate Ri by the adjustable rate channel 101. If decision of whether the 
Variable Bit Rate channel 101 can send a signal with the request bit rate Ri can 



be performed, using the technique indicated by our above-mentioned U.S. Pat. 
No. 5,159,447, demand **** of the Variable Bit Rate channel 101 can be carried 
out, and decision can be received from a channel 101. 

[0009] In a certain operation, in order that the output may lose equally to an input 
in itself [ Variable Bit Rate channel 101 ], a bit is removed. In such operation, a 
system encoder, an Enc_CR aedeagus, and the Jdec extractor 210 ( drawing 2 ) 
only merely describe the bit of elimination, and actual elimination of a part or all 
bits will be performed, supposing it decides that a demand bit rate is not possible 
by the channel 101. Instead, the Variable Bit Rate channel 101 decides by itself 
whether the bit should be excepted from the format of a bit stream CODEIM. The 
bit rate Ri supplied by the channel rate control 208 is not random, and a 
predetermined function follows and it is restrained. Such a channel constraint 
function is well known like for example, a leakage bucket function (leaky bucket 
function). The transfer with the bit rate [ **** ] Ri can be committed so that a limit 
may be imposed on the bit rate which can use the Variable Bit Rate channel 101. 
[0010] The multiplexer unit 100 of drawing 2 and the demultiplexer unit 102 of 
drawing 3 have shown only the single video channel and the corresponding 
audio for the conciseness of explanation, and lucidity. In practice, two or more 



video channels and corresponding audios are used in order [ in the multiplexer 
unit 100 ] to multiplex for a transfer, and two or more similar video channels and 
corresponding audios are obtained by demultiplexer 102 course. 
[0011] In the multiplexer unit 100 specifically shown with the gestalt which 
carried out simple by drawing 2 , it has the video channel insertion PTS, the DTS 
unit 201, the video encoder 202, and the video-data buffer 203. An audio 
channel contains the insertion PTS unit 204, the audio encoder 205, and the 
audio data buffer 206. The data from the video-data buffer 203 and the audio 
data buffer 206 are supplied to a system encoder, an Enc_CR aedeagus, and 
the Jdec extractor 210. The system time clock generation machine 212 contains 
an oscillator 214 and the output counter 215. The output of a counter 215 is an 
encoder timer clock Enc_TC value supplied to a system encoder, an Enc_CR 
aedeagus, and the Jdec extractor 210 at Insertion PTS, the STS unit 201, and 
PTS unit 204 list. According to the MPEG specification, the frequency of an 
oscillator 214 is 90kHz**50ppm. Furthermore, the frequency drift of an oscillator 

214 must not exceed a second in 250microHz /. In this embodiment, a counter 

215 supplies the Enc_TC value of 33 bits as an output by which the increment 
was once carried out from the oscillator to each pulse to which 214 was supplied. 



[0012] Video input data is first supplied to Insertion PTS and the DTS unit 201 
which insert a presentation time stump (PTS: Presentation Time Stamp) on a part 
or all image expressions, i.e., picture frames. If PTS is inserted on a 
non-bidirectional prediction image expression (nonB-picture:non-Bidirectionally 
Predicted Image Representation), a decode time stump (DTS:Decoding Time 
Stamp) must also be inserted. The number of the bidirectional image 
expressions encoded to DTS exceeds PTS one to the image expression to these 
(being a picture period). Next, it passes the video data which was obtained as a 
result and "by which the time stump was carried out" to the video encoder 202 
encoded by the conventional approach. In order, a coding video data is supplied 
to the video-data buffer 203, in order to await a transfer of system encoder, 
Enc_CR aedeagus, and Jdec extractor 210 course. 

[0013] An input audio is the so-called gestalt of an audio access unit (AAU:Audio 
Access Unit), and is supplied to the insertion PTS unit 204 by which a PTS value 
is inserted on a part or all AAU(s). Then, AAU is supplied to the audio encoder 
205 encoded in digital one by the well-known approach. Then, the audio data 
buffer 206 is supplied and a transfer of system encoder, Enc_CR aedeagus, and 
Jdec extractor 210 course is awaited. 



[0014] PTS/DTS is used in order to control decode and display of the audio of 
the demultiplexer unit 102 ( drawing 3 ), and a video data. Answering PTS/DTS, 
decode and a display maintain a synchronization and avoid overflow and the 
underflow of the data buffer in the demultiplexer unit 102. Typically, the 
PTS/DTS value inserted by units 201 and 204 is equal to the sum of a certain 
fixed value and moment Enc_TC value from the system clock generator 212. 
[0015] A system encoder, an Enc_CR aedeagus, and the Jdec extractor 210 
form the pack and packet of data, and supply them to a data communication 
channel asynchronous. A pack contains the packet from two or more videos and 
audio encoders (not shown). A pack header includes the encoder clock 
reference (Enc_CR:encoder clock reference) value which is the instantaneous 
value of EncJTC from the system time clock generation machine 212 again. 
According to the MPEG specification, a pack must be transmitted every 0.7 
seconds at least. Then, an Enc_CR value is transmitted at the rate in every 
several seconds. Furthermore, an MPEG specification assumes that a channel 
data rate is fixed between the duration of a pack. 

[0016] If there is a packet in a pack including video or audio data, a PTS/DTS 
value will be moved to a packet header. So, in the situation of two or more 



PTS/DTS, all other than the beginning are thrown away for every packet. 
[0017] Ri expresses the number of bits transmitted between coding of the image 
expression (picture) i at a data channel, and this image expression i is generated 
by the channel rate control 208 to the current image expression transmitted so 
that it may mention later, and is supplied to a system encoder, an Enc„CR 
aedeagus, and the Jdec extractor 210. A system encoder, an Enc_CR aedeagus, 
and the Jdec extractor 210 choose a real value next according to the convention 
principle expressed further later. The channel rate control 208 and the encoder 
rate control 209 are used for answering Ei supplied from Jdec and the video 
encoder 202 which are supplied from a demultiplexer 102, and controlling the 
parameter of the video encoder 202. 

[0018] A simplified block diagram shows the detail of the demultiplexer unit 102 
to drawing 3 . The system decoder, Enc_CR extractor, and the Jdec aedeagus 
301 which specifically supply the video information decoded to the video-data 
buffer 302 memorized while awaiting a display are shown, the video data from a 
buffer 302 -- the video presentation controller 303 and the ** video decoder 

304 is supplied soon. Similarly, audio data are supplied to the audio data buffer 

305 memorized while awaiting ** shown a table from a system decoder, an 



Enc_CR extractor, and the Jdec aedeagus 301. The audio data from a buffer 
305 attain to the audio control indicator 306, and are soon supplied to the audio 
decoder 307. A system decoder, an Enc_CR extractor, and the Jdec aedeagus 
301 detect a receiving system clock criteria (Enc_CR) value, and pass them to 
the system time clock generation machine 308 with an enabling signal again. It 
is shown that this enabling signal has the effective Enc_CR value and effective 
starting value which are received. 

[0019] The system time clock generation machine 308 is a phase-locked loop 
containing a phase comparator 310, a filter 311, a voltage controlled oscillator 
(VCO:voltage controlled oscillator) 312, and the output counter 314. The 
enabling signal from a system decoder, an Enc_CR extractor, and the Jdec 
aedeagus 301 is supplied to the authorization filter 311, when receiving an 
effective Enc_CR value. A starting value is supplied so that it may be set to the 
initial value of the Enc_CR value with which a counter 314 is received, and it 
displays correctly the initial audio or video data of a packet of an initial reception 
pack. The Dec_TC output from a counter 314 is compared with a receiving 
Enc_CR value by the phase comparator 310. A filter 311 graduates difference 
Enc_CR-Dec_TC and generates the control voltage used for control of the 



frequency of VC0312. 

[0020] If it assumes that a carrying-out-transfer jitter delay absence and the 
center frequency of VC0312 are close to the thing of the oscillator 314 in the 
multiplexer unit 100 ( drawing 2 ), the control signal output of a filter 312 will be 
small, and will be soon stabilized in an almost fixed value. Supposing the 
frequency of an oscillator 214 ( drawing 2 ) carries out a drift slightly up, an 
Enc_CR value increases slightly, the increment which corresponds to the control 
voltage currently supplied to VC0312 will be brought about, and this will make 
the frequency increase in order. This makes the Dec_TC value currently 
supplied as an output increase from the system time clock generation machine 
308 slightly in order, is carried out in this way, and carries out the truck of the 
value of receiving Enc_CR. Similarly, Enc_CR and the Dec_TC value in the 
demultiplexer unit 102 also carry out the truck of each other by decreasing to 
reduction of the frequency of an oscillator 214. 

[0021] The duration of the adjustment computation of the amount of smoothing 
obtained with the filter 311, i.e., an Enc_CR-Dec_TC differential signal, decides 
whether VC0312 can answer quickly however. Little smoothing with a filter 311 
causes the quick alignment of DecJTC and Enc_CR. However, supposing an 



audio and a video clock are obtained from VC0312 again, such quick alignment 
is harmful to the quality of an audio and video. In such a case, many smoothing 
is required rather than it is based on a filter 31 1 . 

[0022] It is effective in the frequency stability of the gain of a filter 311, or the 
output pulse by which the input sensitivity of VC0312 is similarly supplied to a 
counter 314 again. Supposing gain is large, the small difference between 
Enc_CR and STC will cause large frequency deviation with the output of 
VC0312. Supposing gain is too large, VC0312 will not be stabilized all the time. 
Supposing gain is quite small, even if Enc_CR and Dec_TC do not have near to 
each other, operational stability will take place. 

[0023] An audio and video decoder timing are controlled by the presentation / 
decode time stump (PTS/DTS) contained in the data of a corresponding audio or 
video as mentioned above. If it assumes that PTS happens on all image 
expressions, DTS (it will be PTS if there is no DTS) of the oldest image 
expression memorized by the video-data buffer 302 will be passed to the video 
presentation controller 203. It waits for the video presentation controller 303 until 
a DecJTC value increases to the value oldest [ DTS ]. It extracts the coding 
video data to the image expression corresponding to a degree from the 



video-data buffer 302, and it passes it to the video decoder 304 in order to 
decode it. The input to a decoder 304 and an image expression are supplied to a 
displaying sake as a video outlet for every video image expression. A video 
outlet is the picture (as opposed to for example, an un-B-picture) decoded before 
being the same image expression as an input (as opposed to for example, B 
picture) or memorizing. 

[0024] Supposing an image expression does not have DTS, the video 
presentation controller 303 will calculate a presumed DTS value by merely 
adding temporary picture duration to DTS of a pre- image expression. The video 
decoder 304 always completes decode of each image expression, before the 
following image expression is decoded. If the oldest receiving (or presumption) 
audio PTS is equal to Dec_TC, the following audio access unit in the audio data 
buffer 305 will be supplied to the audio decoder 307 by audio control indicator 
306 course. A decode audio is passed in an instant corresponding to the video 
outlet which an audio output displays. 

[0025] The detail of the video presentation controller 303 is shown in drawing 6 , 
and it states below. 

[0026] considerable - although transfer jitter delay is carried out, if it is, a 



demultiplexer 102 will not operate correctly. Since the filter 311 of the system 
time clock generation machine 208 must average over a time interval much 
longer than a jitter-less situation, this is produced as a result. However, a more 
serious problem is that data arrival time differs considerably rather than the 
assumption by the multiplexer 100 ( drawing 2 ) also in this case. When such a 
situation occurs, there is possibility of overflow of one [ the video in a 
demultiplexer 102 the both sides of an audio, or ] data buffer or an underflow. 
[0027] It is easily avoided by increasing the size of a buffer so that what was 
assumed with the encoder 202 in ** which a data buffer overflows, and a 
multiplexer 100 may be exceeded. The underflow of a data buffer is mitigable 
with the addition of Dj which is accumulated in the excess of the data of a data 
buffer before decode and "which carries out jitter delay." Addition stored data 
carries out the role of the insurance to an underflow. If a carrying-out-jitter delay 
bound is guaranteed, the possibility of the underflow of a data buffer can fully be 
eliminated by choosing a buffer large enough and a value large enough as Dj. 
[0028] In an actual situation, a jitter exceeds the capacity of the decoder buffer 
302. In such a case, if the encoder 202 ( drawing 2 ) of a multiplexer 1 00 realizes 
what a jitter is, it can process this operation. The count jitter unit 317 ( drawing 



3 ) calculates evaluation of Peak Jmax for this purpose, using the difference 
between a receiving Enc_CR value and a decoder Dec_TC value as an input. 
Difference value Enc_CR-Dec_TC from a phase comparator 310 is supplied to 
the count jitter unit 317. 

[0029] The example of jitter count is shown in the flow chart of drawing 4 . Jitter 
count is started by the initiation step 401. Next, step 402 initializes Jmax to the 
temporary jitter value which is a value larger probably than what kind of 
expected value. Next, step 403 reads Enc_CR-Dec_TC from a comparator 310. 
Inspecting whether step 405 is J<Jmax-delta, delta is a certain insurance factor 
here. Supposing the inspection result in step 405 is NO, control will be moved to 
step 406. Supposing the inspection result of step 405 is YES (J<Jmax-delta), it 
will express that this has too large Jmax, Jmax will be decreased by delta/2 in 
step 407, and it will move from control to step 406. Inspection of step 406 which 
will be decided supposing it is Jmax<J. Supposing the inspection result in step 
406 is YES (Jmax<J), it will express that this has too small Jmax, and step 408 
will increase the value of Jmax to the value of J. Then, step 409 outputs the 
value of Jmax as a value of Jdec supplied to a system decoder, an Enc_CR 
extractor, and the Jdec aedeagus 301 ( drawing 3 ), and control is returned to 



step 403. Similarly, a system decoder, an Enc_CR extractor, and the Jdec 
aedeagus 301 supply Jdec to a channel 101. 

[0030] The process of the whole from the start is supplied from the encoder 
buffer 203 ( drawing 2 ) to the version corresponding to this frame in CODETR' 
as an output of the frame of the coding bit stream CODEIM, it is received by the 
decoder buffer 302 ( drawing 3 ), this is supplied to the video decoder 303, and 
the process of this whole is cut in what kind of ******** LT second of the Variable 
Bit Rate channel 101 for which it is delayed. In this time limit LT second, T is the 
time limit of a certain video frame which is not encoded, and L is a parameter 
which is not necessarily an integer or more in one and which carries out system 
delay, and is chosen as arbitration by the operation person. After the bit of the 
beginning of a bit stream CODETR is received by the decoder buffer 302, before 
sending the first frame to the video decoder 304, it is LT ****** correctly by the 
decoder buffer 302. Although the example of this invention expressed here is 
described for the lucidity of explanation as if L was an integer, operation of this 
invention whose L is not an integer is clear. 

[0031] The encoder buffer 203 and the decoder buffer 302 have predetermined 
Bemax and predetermined Bdmax of the maximum size which were fixed, 



respectively, and these are deductively told to the video encoder 202, the 
channel rate control 208, and the encoder rate control 209. Furthermore, the 
value of the delayed factor L is deductively known by the video encoder 202, the 
channel rate control 208, the encoder rate control 209, and the decoder buffer 
302. In some situations, transfer direct of the L is carried out in a bit stream 
CODETR to a demultiplexer 102, and the relation of the video presentation 
control unit 203 ( drawing 2 ) describes the extract of this delay value. 
[0032] Any methods of specifying the number of bits built as a coding expression 
of each image are used with the video encoder 202. Such an approach is 
learned well for the time being in the fields. The encoder rate controller 202 
supplies Signal RANGE to the video encoder 209. Signal RANGE expresses the 
range of the permission number of bits made when encoding each frame of 
primitive video signal VIDIN in a bit stream CODEIM. the range which restrains 
the number of bits which the video encoder 202 makes from this example - both 
the encoder buffer 203 and the decoder buffer 302 « overflow or not carrying 
out an underflow is determined. The approach of determining this range is 
described below. The video encoder 202 encodes each frame of Signal VIDIN, 
makes a part of bit stream CODEIM showing Frame i by this, and actually 



includes the bit of Ei individual with a frame period [(i-1) T, iT]. Ei is a number 
settled into the range given by the encoder rate control 209 into Signal RANGE 
to Frame i. The frame number index i shows each frame to a predetermined 
initiation frame. Ei bit which is a part of bit stream CODEIM is memorized in it 
until the encoder buffer 203 is supplied as an input and it is transmitted to it. 
[0033] The selection by the set Ri of an evaluation channel bit rate, Ri+1, .... the 
channel rate control 208 of Ri+L -1 is controlled by the need of preventing 
overflow or the encoder buffer 203 which carries out an underflow, and the 
decoder buffer 302. This selection is controlled by bit rate constraint to the 
Variable Bit Rate channel 101 again, the bit rate constraint to this Variable Bit 
Rate channel 101 « the time - strange - it carries out. This selection is 
controlled by the evaluation value of the receiving jitter Jdec which receives with 
a channel rate controller from the count jitter unit 317 ( drawing 3 ) again. In 
order that a channel bit rate may make behind the channel rate constraint which 
is not severer to the costs which transmit each bit as an addition factor 
considered by selection of an evaluation channel bit rate, and a certain channel 
constraint (for example, well-known leakage bucket constraint), there is a fact 
which can be saved to early time amount, this — intra - it is necessary to 



transmit soon the frame of primitive video signal VIDIN encoded using the frame 
technique — it is desirable if it becomes. 

[0034] The encoder rate control 209 receives as an input evaluation bit rate 
value Ri+1, Ri+L -1 which have possibility in the future channel to the 
following L-1 frame chosen by the real value Ri of a bit rate, and the 
below-mentioned approach from the channel rate control 208. The encoder rate 
control 209 receives as an input the value which the receiving jitter Jdec 
evaluates from the count jitter unit 217 ( drawing 2 ) again. The encoder rate 
control 209 receives as an input the real value number of bits Ei supplied as an 
output by the video encoder 202 to each frame period i again. The range of Ei 
supplied by the encoder rate control 209 as an output is decided by the 
below-mentioned approach, an underflow is not overflowed or carried out and 
either the encoder buffer 203 or the decoder buffer 302 is made. 
[0035] The channel rate control 208 determines the real value Ri of the current 
channel bit rate to a channel 101, and the real value Ei of the number of bits 
supplied by the video encoder 202 as an output in a current frame period. 
Evaluation channel bit rate Ri+L expresses the number of bits for which it asks in 
order to go across and transmit a channel 101 with L frame periods, and, so, is 



chosen by the channel rate control 208. Each of these selector-channel bit rates 
is supplied to the encoder rate control 209 and a list as mentioned above as an 
input to a system encoder, an Enc_CR aedeagus, and the Jdec extractor 210. 
[0036] Especially the following theoretical explanation is useful when the 
Variable Bit Rate channel 101 is restrained by understanding of detailed 
actuation of the channel rate control 208 and the encoder rate control 209 by 
leakage bucket constraint shown for the example. E (t) is defined as being the 
number of the bits (or a cutting tool or a packet) outputted to time amount t with 
the encoder. Moment bit rate [ of what kind of given Variable Bit Rate channel 
101 ] R (t) is adjustable. Although Be (t) and Bd (e), and (t) carry out jitter delay, 
as calculated by the encoder supposing ** which is not, they are whenever 
[ encoder buffer 203 and decoder buffer 302 moment occupancy-], respectively. 
The encoder buffer 203 and the decoder buffer 302 have predetermined fixed 
maximum size Bemax and predetermined Bdmax, respectively. Bemax can be 
given, and it is meant so that it may guarantee that a multiplexer 100 never 

overflows the encoder buffer 203. Namely, [Equation 1] 

0 < B c (t) < B^ x Vt CD 



It comes out. They are the conditions which require preparing on a bit rate Ei and 
Ri in order to guarantee overflow or never not carrying out [ of 302 decoder 

buffer] an underflow, i.e., [Equation 2]. 

0 < B d < e) (t) < B^ x Vt (2) 

It comes out. 

[0037] This problem is made discrete by defining Ei (i= 1, 2, ...) as being the 
number of bits at spacing [(i-1) T, iT], and T is the duration of the frame with 
video signal VIDIN which is not encoded which is not encoded here. Therefore, 
[Equation 3] 

iT 

Ei = / E(t)dt (3) 
(i-l)T 

It comes out. Similarly, Ri is the number of bits and [Equation 4] which transmit 
the Variable Bit Rate channel 101 top between the i-th frame periods. 

iT 

Ri = J R(t)dt (4) 
0-OT 

It is the real value bit rate which came out, exists and was given by the Variable 
Bit Rate channel 101. 



[0038] Although it is assumed in this description that discretization of the transfer 
bit rate to the Variable Bit Rate channel 101 top is completely the same as it of 
the coding bit rate Ei, it is clear that other discretization can be performed. 
[0039] The encoder buffer 203 receives a bit string by bit rate E (t) from the video 
encoder 202, and supplies the bit of the coding video bit stream CODEIM as an 
output by bit rate R (t). Therefore, the encoder buffer 203 and the decoder buffer 
302 are [Equation 5], when it assumes that it is empty before initiation by time 
amount t= 0. 

B e (t) = J[E(s) - R(s)]da (5) 
o 

Come out, it is and whenever [ after coding of Frame i / encoder buffer 
occupancy ] is [Equation 6]. 

iT 

Bf = B e (iT) = J(E(s)-R(s)]ds (6) 
o 

It comes out. This is [Equation 7]. 

Bf - ZEj - Z R J (7) 

It carries out, can write clearly and is [Equation 8]. 



Bf = Bf-i + E, - Ri (8) 



It carries out and can write inductively. 

[0040] A demultiplexer 102 is LT ******, before beginning to decode so that it 
may mention above after the decoder buffer 302 begins to receive data. Again, 
this is not required although L assumed that it was an integer for the lucidity of 
explanation. 

[0041] The new time amount characteristic tau was defined to the demultiplexer 

102. tau is zero when beginning to decode. Therefore, [Equation 9] 

t = x 4- LT 4- channel. delay (9) 

It comes out, and it is and channel. delay (channel delay) is the time delay of the 
transfer over the Variable Bit Rate channel 101 here. L is predetermined, or if the 
multiplexer unit 100 is clearly transmitted to a demultiplexer 102 as a parameter, 
it can calculate Bd (e), (0), and (the time of being tau= 0) whenever [ decoder 
buffer 302 initial occupancy-]. Whenever [ decoder buffer 302 initial occupancy-] 
is [Equation 10]. 



It is alike and is given more. Whenever [ decoder buffer 302 in time amount 

tau=iT occupancy-] is [Equation 11]. 

B?C> = B?<V + ^L + i - (U) 

[Equation 12] 

B ^(e) ^ B g(e) + £R L+J -i E i (12) 

It is alike and is decided more. 

[0042] In the arrangement which we indicated by U.S. Pat. No. 5,159,447 given 
on October 27, 1992 before, the encoder guaranteed right actuation of a 
decoder buffer, without assuming the delayed jitter. However, if the delayed jitter 
exists, an encoder cannot know whenever [ decoder buffer exact occupancy-], 
here, in order for us to include the possibility of the short-term jitter which data 
are late [ early or ] alike and arrives at a decoder, the dynamic equation of a 
buffer is extended. The jitter which carries out the maximum delay is defined as 
Jmax. We assume that a decoder clock is stable and that it is exact, and assume 
that a jitter is far smaller than the buffer delay LT through the whole. 
[0043] An encoder cannot know whenever [ decoder buffer occupancy-] correctly 



because of an arrival jitter. Carrying out encoder measles, when there is no jitter, 
whenever [ temporary buffer occupancy / ] can be calculated. Whenever [ real 
value buffer occupancy ] is different from this for a jitter. 

[0044] It is made for Bd(e) i to be whenever [ temporary buffer occupancy ], as a 
jitter is not assumed but it is calculated by the encoder, it is the number of bits 
which arrives RL+i at a decoder buffer between the i-th spacing, and a decoder 
buffer is made Bd(d) i be whenever [ by time amount i / real value decoder buffer 
occupancy ], and to be last number of bits between the i-th spacing about Ei. 
[0045] Generally, an encoder calculates Bd(e) i, as the formula (11) described, 
however, data are late - it will elapse, it comes out, and if it comes, an encoder 
will expect a decoder buffer, reliance will not be occupied, either and data only 
with little JmaxRL+i will be received by the decoder buffer in this case. Therefore, 
Bd(e) i is [ whenever / buffer occupancy / which was expected with the encoder / 
whenever / real value decoder buffer occupancy ] different from Bd(d) i. 
[Equation 13] 

Bf (d)> Bf (e)^ JmoxRL ^ (13 ) 



[0046] similarly, early - if it elapses and data arrival is come out and carried out, 



a decoder buffer is occupied rather than it is expected. In this case, the rate of 
full of a decoder buffer is RL+i +1 now. 
[Equation 14] 

B?/ d) <B?< e >+J max R L .H+i (14) 

[0047] A formula (13) and a formula (14) combine, and if the real value of 
whenever [ decoder buffer occupancy / which was calculated with the encoder ], 
and the maximum jitter can be given, the bound of whenever [ real value 
decoder buffer occupancy ] will be obtained. 

[0048] It will be [Equation 15] if an encoder is found in the right value of Jmax. 

By making it satisfied, the buffer of a decoder can guarantee an underflow or not 
overflowing. 

[0049] By the coding time amount i, if future transfer bit rate RL+i +1 is strange, it 
can use an upper limit instead. If accuracy understands RL+i +1 more, so more 
much fluctuation can approve with a coding bit rate, and so better image quality 
will be made. 



[0050] In a real system, an encoder may not know the right value of Jmax. A 
decoder must calculate this information and must send it to an encoder. A 
decoder cannot observe the maximum jitter to an encoder until this occurs (it is 
possible to send a signal so), all the packets that are Enc_CR are the same and 
the jitter of the decoder is carried out again - it is not likely to be it does not 
detect that the jitter has happened to the case, furthermore, between a decoder 
and encoders - being certain — although transfer delay is carried out, it is. 
Therefore, decoder buffer overflow or an underflow may happen, before an 
encoder receives the right value of Jmax. 

[0051] It may begin with the value which a big jitter evaluates to a decoder as 
one solution, and may reduce along with ****** to time amount. Furthermore, if 
the coding parameter is adjusted based on jitter information with an available 
encoder, the possibility of overflow or an underflow will become min. 
Furthermore, as for an encoder, spacing can be restricted while overflow and a 
decoder problem may arise to transfer delay spacing, supposing a decoder 
evaluates the maximum jitter correctly. 

[0052] In previous analysis, the decoder clock was stable and it was assumed 
that it was exact. However, even if the decoder clock was stable on the right 



frequency, it was able to have the fixed offset which is Jmax about, the morbid 
case where all the packets of all containing for example, encoder clock reference 
Enc_CR are delayed by Jmax - timer clock D_TC of a decoder - Jmax - it 
becomes late. If a clock is late, a decoder will be behind rather than it is 
expected by the encoder, data are removed from the buffer, and if a clock is 
early, data will be too early and will be removed. A formula (15) will be [Equation 
16] if put into this by consideration. 

2J max R L+i ^Bf( e ><B max -2J^ ax R L + i+1 (16) 

It becomes. These differences were fitted by using overestimation of a jitter 
value with an encoder. 

[0053] Conditions required to prevent the underflow of the encoder buffer 203 

and the decoder buffer 302 and overflow were shown to the general Variable Bit 

Rate channel. In order to prevent overflow of an encoder buffer and an 

underflow, it is [Equation 17] from a formula (1) and a formula (8). 
0 S Bf-i + Ej - Rj < B^ ax (17) 

[Equation 18] 

Ri - Bf-i £ E; < B e max + Rj - Bf-i (18) 



** ~ it is supposed that it is required. This expresses the constraint to the number 
of bits Ei supplied to each coding frame of a bit stream CODEIM to the fixed 
channel bit rate Ri given by the Variable Bit Rate channel 101. For example, 
when it has a rate with the fixed Variable Bit Rate channel 101, a multiplexer 100 
can protect the encoder buffer 203 from overflow or an underflow by changing 
the quality of coding used by the video encoder 202. Supposing a multiplexer 
100 decides that the encoder buffer 203 is approaching to the limit, the bit rate of 
the bit stream CODEIM which is supplied to the encoder buffer 203 as an input 
by the video encoder 202, and is encoded will be reduced. The reduction with 
such a bit rate of a bit stream CODEIM is attained by lowering the quality of 
coding performed by the video encoder 202. The amount of quantization steps 
coarse as one method of lowering coding quality may be used. The method of 
lowering such coding quality is learned well for the time being in the fields. On 
the contrary, if it warns that the encoder buffer 203 carries out an underflow, the 
video encoder 202 can generate a bit stream CODEIM with a higher bit rate, and 
this will be based on either of supplying increasing the coding quality performed 
by the video encoder 202, and the output stuffing bit which a pigeon is carried 



out, and there are coding syntax and adjustment, and can be disposed of with 
the video decoder 304. 

[0054] Overflow or since an underflow is carried out, in order to prevent the 
decoder buffer 302, constraint next to the bit rate of the video encoder 202 to a 
fixed channel bit rate can be imposed. 
[Equation 19] 

JmaxRi + LO < B«V+R i + L " E i * ^ max ~~ J max • (19) 

[Equation 20] 

[0055] Instead, the number of bits per frame is not restrained, but induces the 
next constraint to the channel bit rate Ri. 
[Equation 21] 

Ei - BfiV * (t-Jmax)*i + L 

£ Ei + (B^ ax - BftV] - Jam*Ri + L+I (21) 



It is [Equation 22] at the time of i>L. 



Ej_L - Bfl C L ) - l < (l-J m ax)Ri 

< El L 4- (B d max - B^] - J ma *Rui (22) 

It is the same, and the inequality of the left-hand side containing the greater than 
sign on the left-hand side of a formula (22) shows the conditions from which the 
underflow of the decoder buffer 302 arises, and the inequality of the right-hand 
side containing the greater than sign on the right-hand side of a formula (22) 
shows the conditions from which overflow of the decoder buffer 302 takes place 
here. Therefore, there is constraint to the channel bit rate Ri for which it depends 
to the output supplied by the video encoder 202 L-frame ago. 
[0056] The right-hand side of a formula (22) is addition constraint and [Equation 
23] to Ri. 

Ri + lJmax<E i . L + [B^-BfIlL 1 J-(l-J max)Ri (23) 

[Equation 24] 

R i <[E i ^> l ^[BL^Bf(^ 2 ]^(l^J^)R i .i]/J m a, ( 24 > 
It can use for a ****** sake. 

[0057] The counter (not shown) which directs whenever [ virtual buffer 



occupancy-] is maintained by the Variable Bit Rate channel 101, when 
restrained by the leakage bucket function. The bit of Ri to frame period i is 
supplied to a virtual buffer (from now on, it is called a "bucket") as an input. The 
bit rates to which a bit is supplied as an output from a bucket are R~(R bar) bit / 
frame period. Bucket size is Nmax. Whenever [ moment bucket occupancy / 
after Frame i was supplied to the Variable Bit Rate channel 101 ] is [Equation 25]. 

_ i - 
Ni = Nj_, + Ri - R = 2 R j - iR 

j=» 

It comes out. They are [ as opposed to / in order to guarantee that the term of 
high priority is not dropped, so that a bucket may never overflow a bit rate Ri / all 
i ] nickel<=Nmax or [Equation 26]. 

Ri * Nmax ' Ni_j + R = N maA ~ '^Rj + iR (26) 

It comes out. A formula (26) defines constraint of the leakage bucket to the bit 
rate which can be supplied as an input as the Variable Bit Rate channel 101. 
[0058] However, leakage bucket constraint is not the only constraint, in practice, 
impose the stronger constraint to the bit rate which can be supplied to the 
Variable Bit Rate channel 101 as an input by preventing overflow of the decoder 



buffer 302 ~ **. Especially the decoder bit rate constraint shown in the right-hand 
side of a formula (22) becomes severer than leakage bucket bit rate constraint of 
a formula (26). 

[0059] Although it depends for the upper limit of Ri on the right-hand side of a 
formula (22) on Ri+1, before this evaluates Ri, it is not understood. However, the 

upper limit of Ri+1 is leakage bucket constraint and [Equation 27]. 

R i + i<N max -Nj+R (27) 

Or [Equation 28] 

Ri4-i ^N max — N,-_| -R, +2R + R u J?j (28) 

since -- it is obtained. 

[0060] Ri is [Equation 29] when it substitutes for the right-hand side of a formula 
(22). 

(l-J max )R i <E i _ L -HB^ ax -Bf^_,-J rnax (N max -N i _ 1 -R i +2R) (29) 
[Equation 30] 

(l-2J max )R i <E i _ L +B^ ax -Bf( e I >_, -JnutttN^-Nj.^R) (30) 



It can choose so that it may be made satisfied. Thus, it is [Equation 31] when 

decoder buffer overflow and the underflow of a jitter are smaller than Jmax. 

(Ei_ L -Bf!iL J max _<Ri 

sfEi-L + B^-Bfil^-J (31) 

It is alike and is avoided. It is important to assume that there should always be a 
formula (31) in practice with Jmax<1 / 2 seconds. 

[0061] The flow chart has shown the principle of the buffer control to the 
multiplexer 100 of instantiation when the Variable Bit Rate channel 101 has 
leakage bucket bit rate constraint to drawing 5 . Therefore, a routine is started by 
step 500 by arrival of the frame of the beginning of primitive video signal VIDIN. 
Step 501 carries out variable initialization to time amount t= 0 before coding of a 
frame i= 1 . Bei — time amount whenever [ encoder buffer 203 occupancy-] is 
expressed in t= iT - Bd(e)-L expresses whenever [ of the decoder buffer 302 
calculated by the encoder / temporary / full J. All nickel that assumes that there is 
no jitter at time amount T=iT, and expresses whenever [ leakage bucket 
occupancy-] with time amount T=iT is initialized by zero. It opts for evaluation of 
the bit rate obtained from the Variable Bit Rate channel 101 to the current frame i 



of primitive video signal VIDIN, and L future frames next to primitive video signal 
VIDIN at step 502. Moreover, the upper limit of a future bit rate is decided. 
Furthermore, whenever [ leakage bucket occupancy ], and whenever [ decoder 
buffer 302 to following L same future frames temporary occupancy-] are 
evaluated. In order to evaluate the inequality of a channel bit rate, a formula (22) 
and a formula (26) are used and Evaluation Jdec replaces the real value jitter 
value Jmax here. In the case of k<=0, it is Ek=0. Whenever [ leakage bucket 
occupancy ], and whenever [ decoder buffer 302 occupancy-] are decided from a 
formula (25) and a formula (12), respectively. If it rewrites, it will be [Equation 32] 
to j=i, i+1 i+L-t. 

S [e j _ L + B d max - B«l>_ i - J dec (N max - N j _ , + 2R)] /( 1 - 2 ) , (32 ) 

The inequality on the left-hand side of a formula (32) shows the underflow 
conditions over the decoder buffer 302, and the inequality on the right-hand side 
of a formula (32) shows the overflow condition over the decoder buffer 302 
******** and here. 
[Equation 33] 

Rj £ N max - Nj_, + R (33) 



[Equation 34] 

RjsfEj.L.^BS^-BfilLi- (l-Jd CC )Rj-i]/Jdec (34) 
[Equation 35] 

Nj = Nj-i + Rj - R (35) 

[Equation 36] 

Bj d(e) = B J(e | )_ l + Rj _ Ej_L (36) 

By assigning the above-mentioned j value to a formula (36), a value is acquired 
whenever [ temporary occupancy / of step 502 ]. 

[0062] We need to do [ as opposed to / when the most / j<i+L -1 ] evaluation only 
to j=i+L -1, when [ that ] pre- evaluation can be simplified and reused. However, 
as shown below, Bd(e) i-L +1 can change, therefore may have reevaluation of all 
evaluations desirably. Generally, it is good selection that there are more few 
values of Rj>=0 equal to the upper limit of either a formula (32), a formula (33) 
and a formula (34). However, if the frame which has very many numbers of bits 
tends to happen, it is known that a smaller value is desirable. A value smaller 



than that of Rj is desirable again, if a channel is the videodisk on which only a 
few uses a bit as much as possible. If the smaller value of Rj is chosen, this Rj 
will be chosen so that more greatly than the minimum of a formula (32), in order 
to prevent a decoder buffer underflow. 

[0063] To i<=L, the frame is not decoded by the video decoder 304 yet, and the 
decoder buffer 302 is hardly occupied. Generally, in order to avoid the underflow 
of the decoder buffer 302, the sum of R1, RL should be chosen so that the 
expected bit rate of several frames of the beginning of the frame of the bit stream 
CODEIM of an initial fraction may be exceeded. 

[0064] Step 504 evaluates the upper limit (UB) of Ri+L by using the leakage 
bucket constraint specified by the formula (33). 
[Equation 37] 

R i + L < UB Ri + L = N max - IW-i + R (37) 

At step 505, the upper limit of Ei is decided by the encoder rate control 209. This 
upper limit is decided by attaining to overflow of the encoder buffer 203 from 
inequality (18), and using constraint of underflow ** of the decoder buffer 302 
from inequality (19). 



[Equation 38] 

Ei < B%„ + Ri - BP- 1 (38) 
[Equation 39] 

Ei £ UBR i+L + Bf^>-J max UBR i+L (39) 

The minimum value of these two upper limits of Ei is supplied by the encoder 
rate control 209 as an output as a signal RANGE to the video encoder 202. 
[0065] At step 506, coding of Frame i is begun with the video encoder 202 which 
receives rule of a transfer of the frame from the encoder buffer 203 in the bound 
and bit rate Ri of Ei. At step 507, the transfer which lets coding of the frame i by 
the video encoder 202 and the Variable Bit Rate channel 101 of the frame 
supplied from the encoder buffer 203 pass is completed. The video encoder 202 
is here and supplies the real value of Ei as an input to the channel bit rate control 
208 and the encoder rate control 209. The real value of Ei is used for evaluation 
of inequality (17) at the conditional-branch point 508, and, thereby, decides 
whether the underflow of the encoder buffer 203 happened between coding of 
Frame i. Control will be passed to step 510 supposing the inspection result in 
step 508 is NO. Supposing the inspection result in step 508 is YES, termination 



of the transfer is carried out early, control is passed to step 509, and the channel 
rate control 208 and a channel interface 80 are [Equation 40]. 

Ri « Bf-i +.E, (40) 

** - carrying out ~ Ri -- being new - rather than -- a low value ~ calculating . 
Then, control is passed to step 510. In order to calculate the real value of Bei, 
nickel, and Bd(e) i-L using a formula (8), (35), and (36), respectively, the real 
value of Ei and Ri is used for step 510. At step 511, the increment of the i is 
carried out with preparation of coding of the following frame. Supposing step 509 
is not performed, all the values before evaluated by step 502 are still effective, 
and only evaluation of the latest time interval merely needs to be evaluated to 
the following frame. Supposing step 509 is performed, Bd(e) i-L changes and all 
the values before evaluated by step 502 must be reevaluated. 
[0066] A simplified block diagram shows the detail of the display-control unit 
used with either the video presentation controller 303 or the audio control 
indicator 306 to drawing 6 . It is important that only a PTS value is merely used 
to the audio control indicator 306. A packet header is removed and, specifically, 
the packet resolver and the DTS (PTS) extractor 601 which detect existence of 



the both sides of DTS and PTS or one side are shown. (Since PTS is included, 
the first received packet is required.) If PTS/DTS is detected (DTS=PTS will be 
set if it is not DTS), a switch 602 will be set to A location by the signal from a 
packet resolver and the DTS (PTS) extractor 601, and a DTS value will be 
supplied to A input of a switch 602. Next, the supplied DTS value is supplied to 
the DTS (PTS) register 603 as an output by the switch 602 as DTS1. 
[0067] After removing a packet header, a packet resolver and the DTS (PTS) 
extractor 601 pass the remaining packet data by the demand to the presentation 
unit (PU) detector 607. To the video presentation controller 303, PU is an image 
expression (namely, picture). To the audio control indicator 306, PU is an audio 
access unit (AAU). all the first PU(s) (they are not others) - beginning - coming 
out — the presentation unit detector 607 outputs the clock pulse which carries out 
the clocking of the clock DTS (PTS) register 603. Thus, the input DTS 1 is read, 
it memorizes, and a subtractor 604 and an adder 606 are supplied as an output 
which is DTS2. Next, it waits for the presentation unit detector 607. A DecJTC 
value is supplied to a subtractor 604 and compared with the memorized DTS 
binary. Difference Dec_TC-DTS2 produced as a result is supplied to a zero 
detector 605. If Dec_TC increases to a value equal to DTS2, the output to the 



presentation unit detector 607 and Set B will be supplied for the following PU 
enabling signal as an input to a switch 602. This permits that the next PU is 
passed to a decoder 304. In reception of this following PU enabling signal, the 
presentation unit detector 304 moves the data of the next PU to the video 
decoder 304 to the video presentation controller 303. The following PU enabling 
signal makes the data of the next PU similarly transmit to the presentation unit 
detector 607 to the audio decoder 307 to the audio control indicator 306. The 
following PU enabling signal makes a switch 602 set to B location again, as 
stated. If a packet resolver and the DTS (PTS) extractor 601 detect PTS/DTS 
between the outputs of PU, a switch 602 will be set to A location like a front. 
However, if PTS/DTS is not detected, a switch 602 stops at B location. In the 
end of PU data transfer by the presentation unit detector 607, this outputs a 
clock pulse to the clocked into of the DTS (PTS) register 603 like a front. If a new 
DTS value comes, it will be read like a front from A input of a switch 602, will be 
supplied to a register 603 as DTS1 value, and will appear as a DTS output value 
from a register 603. However, if a new DTS value does not come, a switch 602 
will still stop at B location. In this situation, a presumed DTS value is supplied 
from an adder 606, is supplied as DTS1 new value to a register 603, and 



appears as that output as DTS2. This presumed DTS value is acquired by 
applying a temporary fixed picture duration value to the front DTS binary per 
Dec_TC with an adder 606. For example, a constant is 3003, if a temporary 
picture frequency is 29.97Hz and a Dec_TC frequency is 90Hz. Next, the 
presentation unit detector 607 receives the following PU enabling signal (pulse) 
from a zero detector 605 waiting and here until Dec_TC increases to the new 
value of this DTS2. Thus, a data output cycle is repeated. 
[0068] 

[Effect of the Invention] As stated above, the video signal coding equipment of 
this invention The encoder / decoder buffer overflow, and the underflow which 
encounter when actually using the channel of a strange good bit rate adjustable 
or effectually, in order to communicate the audio signal which corresponds 
[ which corresponds and coding-video-imagines ] The expression of eel delay 
change for which it opted in the decoder which separated, i.e., a jitter, can be 
answered, it can conquer by adjusting the parameter of a video encoder, and 
highly efficient video encoder / decoder which forces it a real-time cutting tool 
delivery schedule to a real decoder can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The simplified block diagram of the multiplexer unit which took in the 
Variable Bit Rate channel and demultiplexer unit of this invention is shown. 
[Drawing 2] The detailed simplified block diagram of the multiplexer unit of 



drawing 1 is shown. 

[Drawing 3] The detailed simplified block diagram of the demultiplexer unit of 
drawing 1 is shown. 

[Drawing 4] It is the flow chart showing actuation of the count jitter unit of 
drawing 3 . 

[Drawing 5] It is the flow chart showing the video encoder buffer control by which 
a Variable Bit Rate channel is restrained effectually. 

[Drawing 6] The detailed simplified block diagram of the unit in which drawing 3 
carries out video presentation is shown. 
[Description of Notations] 

100 Multiplexer Unit 

101 Variable Bit Rate Channel 

102 Demultiplexer Unit 

200 Multiplexer Unit 

201 DTS Unit 

202 Video Encoder 

203 Video Presentation Control Unit 

204 Insertion PTS Unit 



205 Audio Encoder 

206 Audio Data Buffer 

208 Channel Rate Control 

209 Encoder Rate Control 

210 System Encoder, Enc_CR Aedeagus, and Jdec Extractor 
212 System Time Clock Generation Machine 

214 Oscillator 

215 Output Counter 

300 Demultiplexer Unit 

301 System Decoder, Enc_CR Extractor, and Jdec Aedeagus 

302 Video-Data Buffer 

303 Video Presentation Controller 

304 Video Decoder 

305 Audio Data Buffer 

306 Audio Control Indicator 

307 Audio Decoder 

308 System Time Clock Generation Machine 
310 Phase Comparator 



311 Filter 

312 VCO 

314 Output Counter 
317 Count Jitter Unit 

401 Initiation 

402 Set Starting Value of Jitter Jmax. 

403 Obtain Enc_CR-Dec_TC. 

404 Calculate Absolute Value J=|Enc_CR-Dec_TC|. 

405 J<Jmax-delta ? 

406 Jmax<J ? 

407 Decrease Jmax by Delta/2. 

408 Set to Jmax=J. 

409 Output Value of Jmax=Jdec. 
500 Initiation 

504 Evaluate Upper Limit of Ri+1 . 

505 Evaluate Upper Limit of Ei. 

506 Start Transfer for Coding of Frame I at Initiation and Rate Ri. 

507 Acquire Actual Value of Termination and Ri for Coding and Transfer. 



508 Is Underflow of the Encoder Buffer Carried Out? 

509 Re-calculate Actual Value of Ri. 

51 1 Increment I. To the Following Frame 

601 Packet Resolver and DTS (PTS) Extractor 

602 Switch 

603 DTS (PTS) Register 

604 Subtractor 

605 Zero Detector 

606 Adder 

607 Presentation Unit (PU) Detector 



